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(54) TIBIAL TRIAL INSERT SYSTEM

(57) Tibial trial insert system (1), comprising: a bear-
ing component (100) having a superior articulating (101)
surface and an inferior surface (102); a plate component
(200) having a superior surface (201) and an inferior fix-
ation surface (202); a spacing adjustment assembly
(300) configured to be arrangeable between the inferior
surface of the bearing component and the superior sur-
face of the plate component, the spacing adjustment as-
sembly having at least one superior connector (301) el-
ement configured to removably engage with the bearing
component, at least one inferior base element (302) con-
figured to removably engage with the plate component,
and having a coupling arrangement (303, 304, 305,306)
movably coupling the connector element with the base
element in proximal/distal direction and to a limited ex-
tent; a plurality of shims (500, 500’, 600, 700, 720, 740),
each shim configured to be slidable between an inferior
surface of the connector element and a superior surface
of the base element to adjust a proximal/distal height of
the spacing adjustment assembly, in order to thereby ad-
just a relative proximal/distal spacing between the bear-
ing component and the plate component.
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Description

TECHNICAL FIELD AND PRIOR ART

[0001] The invention relates to a tibial trial insert sys-
tem.
[0002] During a total knee arthroplasty, tibial trial insert
systems are typically used to assist a surgeon in deter-
mining a size, shape or other configuration of a perma-
nent prosthesis that is designed to replace a portion of
the knee joint. In particular, such tibial trial insert systems
are used to determine a relative spacing between a fem-
oral component and a tibial component of the permanent
prosthesis.
[0003] US 2015/0359642 A1 discloses a tibial trial in-
sert system comprising a bearing component having a
superior articulating surface and an inferior surface; a
base component having a superior surface and an infe-
rior surface, the base component configured to remova-
bly engage with the bearing component; and a plurality
of shims, each shim configured to be slidable between
the inferior surface of the bearing component and the
superior surface of the base component to change a rel-
ative proximal/distal spacing between the bearing com-
ponent and the base component.

SUMMARY OF THE INVENTION

[0004] It is an object of the present invention to provide
an alternative tibial trial insert system.
[0005] According to one aspect, a tibial trial insert sys-
tem is provided, said tibial trial insert system comprising:
a bearing component having a superior articulating sur-
face and an inferior surface; a plate component having
a superior surface and an inferior fixation surface; a spac-
ing adjustment assembly configured to be arrangeable
between the inferior surface of the bearing component
and the superior surface of the plate component, the
spacing adjustment assembly having at least one supe-
rior connector element configured to removably engage
with the bearing component, at least one inferior base
element configured to removably engage with the plate
component, and having a coupling arrangement movably
coupling the connector element with the base element in
proximal/distal direction and to a limited extent; a plurality
of shims, each shim configured to be slidable between
an inferior surface of the connector element and a supe-
rior surface of the base element to adjust a proximal/distal
height of the spacing adjustment assembly, in order to
thereby adjust a relative proximal/distal spacing between
the bearing component and the plate component. The
solution according to the invention avoids, in particular,
incorrect adjustment of the proximal/distal spacing be-
tween the bearing component and the plate component.
To this end, the spacing adjustment assembly only allows
a limited proximal/distal relative movement between the
bearing component and the plate component. In order to
achieve said limited movement, the connector element

and the base element are movably and captively coupled
by means of the coupling arrangement. This prevents an
insertion of an excessive number of shims and thus the
setting of too large a proximal/distal height. As a result,
the invention helps to prevent errors during surgery and
improves patient safety. Moreover, due to the movable
yet captive coupling between the connector element and
the base element the spacing adjustment assembly can
be handled easily during surgery, in particular in com-
parison to a mere arrangement of loose and/or non-pre-
assembled parts. Preferably, the connector element and
the base element are fixed relative to each other by
means of the coupling arrangement in anterior/posterior
and/or medial/lateral direction. Engagement of the con-
nector element with the bearing component and engage-
ment of the base element with the plate component re-
strains an anterior/posterior movement and/or a medi-
al/lateral movement between the bearing component and
the plate component. For engagement with the base el-
ement, the plate component preferably comprises a re-
cess, into which recess a portion of the base element
provided for that purpose can be accommodated in an-
terior/posterior direction and/or medial/lateral direction in
a form-fitting manner. For engagement with the connec-
tor element, the bearing component preferably compris-
es an engagement portion which interacts with a com-
plementary engagement portion of the connector ele-
ment, thereby forming a plug-in, latching and/or snap-in
connection. Preferably, the movability between the con-
nector element and the base element in proximal/distal
direction is limited by means of an end-stop or the like.
In this document the terms "superior", "inferior", "anteri-
or", "posterior", "medial", "lateral", "proximal" and "distal"
are used according to their standard anatomical defini-
tions. In this document the phrase "proximal/distal spac-
ing" denotes a spacing that extends in a proximal and/or
distal direction. Analogously, the phrase "anterior/poste-
rior" means anterior and/or posterior; the phrase "medi-
al/lateral" means medial and/or lateral. The plate com-
ponent can also be termed "tibial plateau component".
[0006] In one embodiment the coupling arrangement
forms a telescopic mechanism which is extendable in
proximal direction and retractable in distal direction. In
this way, a particularly robust and easy to manufacture
configuration of the coupling arrangement is achieved.
The telescopic mechanism is telescoping in proximal/dis-
tal direction and, in this respect, extendable in the prox-
imal direction and retractable in the distal direction. The
telescopic mechanism is fixed to the base element on
one end and fixed to the connector element on the other
end. The telescopic mechanism is extendable in proximal
direction by means of sliding at least one shim of the
plurality of shims between the connector element and
the base element. Starting from an extended position,
the telescopic mechanism is retractable in distal direction
by means of removing at least one shim of the plurality
of shims between the connector element and the base
element.
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[0007] In one embodiment the telescopic mechanism
comprises at least a first cylinder element and a second
cylinder element, wherein the first cylinder element is sl-
idably received in a bore of the base element, wherein
the second cylinder element is slidably received in a bore
of the first cylinder element, and wherein the second cyl-
inder element is at least indirectly connected to the infe-
rior surface of the connector element. The first and sec-
ond cylinder element form a telescopic cylinder with at
least two stages. In further embodiments the telescopic
mechanism comprises three, four, five, six or even more
cylinder elements, forming a telescopic cylinder with an
according number of stages. This embodiment offers a
further simplified construction and at the same time a
particularly robust coupling between the connector ele-
ment and the base element and, thus, also between the
bearing component and the plate component. Preferably,
the bore of the base element and the bore of the first
cylinder element are arranged coaxially. The bore of the
base element and the bore of the first cylinder element
extend in proximal/distal direction. Preferably, the bore
of the base element and/or the bore of the first cylinder
element is formed as a through-hole. Preferably, the
proximal/distal movability of the first cylinder element
within the bore of the base element is limited by means
of a proximal end-stop and/or a distal end-stop. Prefer-
ably, the proximal/distal movability of the second cylinder
element within the bore of the first cylinder element is
limited by means of a proximal end-stop and/or a distal
end-stop.
[0008] In one embodiment the first cylinder element
and the second cylinder element each have a rotationally
asymmetrical, preferably oval, cross-section, in order to
thereby prevent a rotation about a proximal/distal axis.
The rotationally asymmetrical, preferably oval, cross-
section restrains a relative rotation between the connec-
tor element and the base element and, thus, between
the bearing component and the plate component. This
leads to an improved relative positioning between the
bearing component and the plate component and avoids
errors in determining the size, shape or other configura-
tion of the permanent prosthesis. Provided the telescopic
mechanism comprises further cylinder elements, prefer-
ably, said further cylinder elements each have a rotation-
ally asymmetrical, preferably oval, cross-section. Prefer-
ably, the bore of the base element and/or the bore of the
first cylinder element have a rotationally asymmetrical,
preferably oval, cross-section, said cross-section being
complementary to the asymmetrical cross-section of the
first cylinder element and/or the second cylinder element.
[0009] In one embodiment the telescopic mechanism
is extendable between 0 mm and 16 mm, inclusive. The
inventors have found that an extension between 0 mm
and 16 mm, inclusive, offers particular advantages.
[0010] In one embodiment the tibial trial insert system
further comprises a set of different sized plate compo-
nents and a set of different sized adapter elements, each
of the adapter elements being associated with one of the

plate components and configured to removably engage
with the one of the plate components and with the base
element of the spacing adjustment assembly. The set of
different sized plate components allows the tibial trial in-
sert system to be adapted to different anatomical char-
acteristics of a patient. In other words, a comparatively
large plate component of the set of different sized plate
components is used for a comparatively large tibia. A
rather small plate component of the set of different sized
plate components is used for a rather small tibia. The set
of different sized adapter elements allows providing
and/or using the same spacing adjustment assembly in
connection with the different sized plate components.
Preferably, the plate components have different sized
recesses to accommodate one of the different sized
adapter elements. The different sized adapter elements
preferably each comprise a recess, the recesses having
identical dimensions for accommodating the base ele-
ment of the spacing adjustment assembly.
[0011] In one embodiment the tibial trial insert system
further comprises a set of different sized plate compo-
nents and a set of different spacing adjustment assem-
blies having different sized base elements, each of the
base elements being associated with one of the plate
components and configured to removably engage with
the one of the plate components. The different sized plate
components allow the tibial trial insert system to be adapt-
ed to different anatomical characteristics of the patient.
Each of the different spacing adjustment assemblies is
associated with one of the plate components. Preferably,
the different sized plate components comprise different
sized recesses, into which the base elements can be
accommodated in a form-fitting manner. With the excep-
tion of the size of the base elements, preferably all spac-
ing adjustment assemblies are identical.
[0012] In one embodiment the plurality of shims can
be stacked one above another and comprises different
shims having different thicknesses and different match-
ing portions, each of the matching portions configured
for matching with a different complementary matching
portion of the plurality of shims and/or the spacing ad-
justment assembly, in order to thereby prevent a stacking
of the plurality of shims in a non-defined stacking order.
This can prevent an incorrect adjustment of the proxi-
mal/distal height of the spacing adjustment assembly
and, thus, the proximal/distal spacing between the bear-
ing component and the plate component. In order to ad-
just the proximal/distal spacing, at least one shim is used.
Moreover, two or more of the plurality of shims can be
used in combination to provide for additional spacing be-
tween the bearing component and the base component.
With other words, the plurality of shims can be stacked
one above another. The permanent prostheses are often
only available in fixed, different sizes in relation to the
proximal/distal distance between the femoral and tibial
components of the prostheses. It is therefore desirable
to adjust the proximal/distal spacing between the bearing
component and the plate component in predefined ad-
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justment steps. Said predefined adjustment steps are
achieved by means of specific, well-defined stacking or-
ders of the plurality of shims. This embodiment avoids a
stacking of the plurality of shims in a non-defined order
and, thus, an adjustment of the proximal/distal spacing
that does not correspond with the fixed, different sizes
of the permanent prosthesis. In case the shims are
stacked one above another in a well-defined stacking
order, the different matching portions match, preferably
form-fittingly, with the complementary matching portions.
In case an operating surgeon should try to slide a shim
into a non-defined stacking order, the matching portion
of said shim acts as stop, the stop preventing a further
sliding of the shim between the base element and the
connector element. The actual size and/or shape of the
different matching portions prevents the use of a shim
that does not correspond to the thicknesses available on
the permanent prosthesis. In other words, the size and/or
shape of the different matching portions conditions pos-
sible stacking orders and, thus, possible incremental ad-
justment steps.
[0013] In one embodiment the different shims of the
plurality of shims each comprise a spring-loaded latching
portion, each of the latching portions being configured
for releasable form- and/or force-fitting connection with
a complementary latching portion of the spacing adjust-
ment assembly. The spring-loaded latching portions and
the complementary latching portion form a releasable
latching connection that helps to avoid an unintended
removal of the according shim. Moreover, said latching
connection may stabilize the stack of shims and thereby
the whole tibial trial insert system. Preferably, the latching
portions each comprise at least one spring element. Pref-
erably, the spring elements each comprise a latching pro-
trusion acting as actual latch for form-fitting and/or force-
fitting interaction with the complementary latching portion
of the spacing adjustment assembly. Preferably, each
spring element is in form of, e.g., a leaf spring, beam
spring and/or bar spring, wherein the latching protrusion
is disposed at an end portion of the spring element. Pref-
erably, the complementary latching portion is disposed
on the base element and has the form of a recess for
receiving the latching protrusion.
[0014] In one embodiment the different thicknesses
range between 1 mm and 8 mm, inclusive. The inventors
have found that a thickness range between 1 mm und 8
mm offers particular advantages.
[0015] In one embodiment the plurality of shims com-
prises at least one first shim having a first thickness, pref-
erably of 1 mm, at least one second shim having a second
thickness, preferably of 2 mm, and at least one third shim
having a third thickness, preferably of 4 mm, at least one
fourth shim having a fourth thickness, preferably 6 mm,
and at least one fifth shim having a fifth thickness, pref-
erably 8mm. This allows for a particularly advantageous
adaption of the proximal/distal spacing in predetermined
incremental steps. Preferably, the plurality of shims com-
prises exactly two first shims, three second shims, two

third shims, two fourth sims and two fifth shims. This al-
lows for an incremental adjustment of the proximal/distal
spacing within a relatively large adjustment range, while
at the same time the total number of shims is rather small.
[0016] In one embodiment the tibial trial insert system
further comprises a shim handling instrument having an
instrument shaft and a coupling mechanism distally dis-
posed on the instrument shaft, the coupling mechanism
being configured to releasably couple to an anterior cou-
pling portion of each of the plurality of shims. The shim
handling instrument allows for a simplified and ergonomic
handling of the shims. The instrument shaft extends be-
tween a distal end and a proximal end. The coupling
mechanism is disposed on the distal end of the instru-
ment shaft. The coupling mechanism can be operated
manually. For this purpose, an operating element is pref-
erably provided by means of which the coupling mecha-
nism can be manually shifted between a coupling state
and a release state. The operating element is preferably
a button, a switch, a slider or the like.
[0017] In one embodiment the coupling mechanism
comprises a coupling finger extending in proximal/distal
direction and being spring-loaded in medial/lateral direc-
tion, and wherein the coupling portions each comprise
an L-shaped coupling slot for positively receiving the cou-
pling finger, the L-shaped coupling slot extending in an-
terior/posterior and medial/lateral direction. The L-
shaped coupling slot comprises a first portion extending
in anterior/posterior direction and a second portion ex-
tending in medial/lateral direction. In order to couple with
the coupling portion, the coupling finger can be inserted
into the first portion and from there into the second portion
of the coupling slot. Within the second portion the cou-
pling finger form-fittingly engages with the coupling por-
tion in anterior/posterior direction. This prevents an un-
intended decoupling of the shim while sliding the shim
along the anterior/posterior direction. In the coupling
state the spring-load prevents an unintentional decou-
pling of the coupling finger from the second portion of the
L-shaped coupling slot.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In the following, an embodiment of the invention
will be described in detail with reference to the drawings.
Throughout the drawings, the same elements will be de-
noted by the same reference numerals. The drawings
schematically show:

fig. 1 in a perspective view an embodiment
of a tibial trial insert system having a
bearing component, a plate compo-
nent, a spacing adjustment assembly
and a plurality of shims, wherein fig. 1
only shows only one exemplary shim of
the plurality of shims;

fig. 2 a perspective exploded view of the
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spacing adjustment assembly of the
tibial trial insert system according to fig.
1;

fig. 3 a further perspective and partially ex-
ploded view of the spacing adjustment
assembly;

fig. 4 a perspective view of the plate compo-
nent together with the spacing adjust-
ment assembly;

fig. 5 a perspective view of the plate compo-
nent together with a variant of the spac-
ing adjustment assembly and an adapt-
er element;

fig. 6 in a perspective exploded view the
plate component, the adapter element
and a base element of the spacing ad-
justment assembly according to fig. 5;

fig. 7 a perspective view of a configuration of
the tibial trial insert system according
to fig. 1, wherein first, second, third and
fourth shims are stacked one above an-
other between the base element and a
connector element of the spacing ad-
justment assembly;

fig. 8 a perspective detail view of a first shim
with a line of sight directed towards a
superior surface of the first shim;

fig. 9 a further perspective detail view of the
first shim with a line of sight directed
towards an inferior surface of the shim;

figs. 10, 11 different perspective detail views of a
further shim similar to the views accord-
ing to figs. 8 and 9, respectively;

figs. 12, 13 different perspective detail views of a
second shim similar to the views ac-
cording to figs. 8 and 9, respectively;

figs. 14, 15 different perspective detail views of a
third shim similar to the views according
to figs. 8 and 9, respectively;

figs. 15a, 15b different perspective detail views of a
fourth shim similar to the views accord-
ing to figs. 8 and 9, respectively;

figs. 15c, 15d different perspective detail views of a
fifth shim similar to the views according
to figs. 8 and 9, respectively;

fig. 15e a perspective detail view of one of the
shims being releasably latched with the
spacing adjustment assembly;

fig. 16 a perspective detail view of a shim han-
dling instrument having an instrument
shaft and a coupling mechanism;

fig. 17 a perspective detail view of the instru-
ment shaft;

fig. 18 a perspective detail view of the coupling
mechanism;

fig. 19 a perspective view of a further config-
uration of the tibial trial insert system,
wherein the shim handling instrument
is used to handle a shim;

fig. 20 a perspective view of a further config-
uration of the tibial trial insert system;

fig. 21 a perspective view of a further config-
uration of the tibial trial insert system;

fig. 22 a perspective view of a further config-
uration of the tibial trial insert system;

fig. 23 a perspective view of a further config-
uration of the tibial trial insert system;

fig. 24 a perspective view of a further config-
uration of the tibial trial insert system;

fig. 25 a perspective view of a further config-
uration of the tibial trial insert system,
and

fig. 26 a perspective view of a set of different
sized plate components.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION

[0019] According to fig. 1, a tibial trial insert system 1
is provided for use in a knee joint replacement surgery.
The tibial trial insert system 1 comprises a bearing com-
ponent 100, a plate component 200, a spacing adjust-
ment assembly 300 and a plurality of shims 500, 500’,
600, 700, 720, 740 (cf. figs. 7 to 15d), wherein fig. 1 only
shows one exemplary shim 600 of said plurality of shims
500, 500’, 600, 700, 720, 740.
[0020] The bearing component 100 has a superior ar-
ticulating surface 101, an opposing inferior surface 102
and a peripheral wall 103 extending from the inferior sur-
face 102 to the superior articulating surface 101. The
bearing component 100 further includes an anterior side
104, a posterior side 105, a lateral side 106 and a medial
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side 107. The superior articulating surface 101 is config-
ured to articulate with natural or prosthetic condyles of a
distal femur and includes a lateral articulating surface
portion 108 and a medial articulating surface portion 109.
[0021] The plate component 200 has a superior sur-
face 201, an opposing inferior fixation surface 202 and
a peripheral wall 203 extending from the inferior fixation
surface 202 to the superior surface 201. The plate com-
ponent 200 further includes an anterior side 204, a pos-
terior side 205, a lateral side 206 and a medial side 207.
The inferior fixation surface 202 is configured for direct
or indirect fastening to a proximal end of a tibia.
[0022] The spacing adjustment assembly 300 is con-
figured to be arrangeable between the inferior surface
102 of the bearing component 100 and the superior sur-
face 201 of the plate component 200. The spacing ad-
justment assembly 300 comprises a superior connector
element 301 configured to removably engage with the
bearing component 100 and an inferior base element 302
configured to removably engage with the plate compo-
nent 200. The spacing adjustment assembly 300 further
comprises a coupling arrangement 303, 304, 305, 306
movably coupling the connector element 301 with the
base element 302 in proximal/distal direction and to a
limited extent. In other words, the connector element 301
and the base element 302 are movably and captively
coupled to each other by means of the coupling arrange-
ment 303, 304, 305, 306.
[0023] The spacing adjustment assembly 300 is in-
tended for adjusting a relative proximal/distal spacing be-
tween the bearing component 100 and the plate compo-
nent 200. In other words, the spacing adjustment assem-
bly 300 is intended to position the superior articulating
surface 101 and/or the bearing component 100 in differ-
ent height levels relative to the plate component 200, in
particular relative to the inferior fixation surface 202. Such
a spacing or height adjustment is required for trial repo-
sition in knee joint replacement surgery. Said trial repo-
sition is a preceding operation step of the actual knee
joint replacement, wherein sizes, dimensions and/or
shapes of the tibial and femoral implant components re-
quired for a functional replacement of the knee joint are
determined. This application related background of the
tibial trial insert system 1 is well-known to a person skilled
in the art. Therefore, no further explanations are needed
in that respect.
[0024] With respect to said height and/or spacing ad-
justment, each shim 500, 500’, 600, 700, 720, 740 of said
plurality of shims is configured to be slidable between an
inferior surface 307 of the connector element 301 and a
superior surface 308 of the base element 302.
[0025] For that purpose, a single shim or a plurality of
stacked shims can be inserted between the inferior sur-
face 307 and the superior surface 308. In other words,
two or more of the plurality of shims can be used in com-
bination to provide for an additional spacing between the
bearing component 100 and the plate component 200.
[0026] For adjusting the proximal/distal spacing, the

operating surgeon arranges the spacing adjustment as-
sembly 300 between the bearing component 100 and the
plate component 200 and connects the connector ele-
ment 301 and the base element 302 to the bearing com-
ponent 100 and the plate component 200, respectively,
in a manner described in more detail below. The actual
spacing adjustment is achieved by inserting at least one
of the shims 500, 500’, 600, 700, 720, 740 between the
inferior surface 307 and the superior surface 308.
[0027] The coupling arrangement 303, 304, 305, 306
forms a telescopic mechanism (fig. 2, 3) which is extend-
able in proximal direction and retractable in distal direc-
tion. The telescopic mechanism is configured to movably
and captively couple the connector element 301 with the
base element 302.
[0028] In the embodiment shown the telescopic mech-
anism comprises a first cylinder element 303, a second
cylinder element 304 and a third cylinder element 305.
The first, second and third cylinder elements 303, 304,
305 form a three-stage telescopic cylinder. In embodi-
ments not illustrated in the drawings, the telescopic
mechanism comprises a different number of cylinder el-
ements, forming for example a two-, four-, five- or six-
stage telescopic cylinder with an according number of
cylinder elements.
[0029] The first cylinder element 303 is slidably re-
ceived in a bore 310 of the base element 302. The second
cylinder element 304 is slidably received in a bore 311
of the first cylinder element 303. The third cylinder ele-
ment 305 is slidably received in a bore 312 of the second
cylinder element.
[0030] The bores 310, 311, 312 extend coaxially and
in the proximal/distal direction. Moreover, the bores 310,
311, 312 are configured as through-holes.
[0031] The first cylinder element 303 has a distal radial
collar 313. The bore 310 of the base element 302 has a
proximal radial collar (not specified in more detail). The
radial distal collar 313 of the first cylinder element 303
and the proximal radial collar of the bore 310 form an
end-stop for limiting proximal displacement of the first
cylinder element 303 within the bore 310. For limiting
distal displacement, the coupling arrangement 303, 304,
305, 306 comprises a plug element 306. The plug ele-
ment 306 forms a distal closure of the bore 310. In the
illustrated embodiment the plug element 306 has a disk-
like form and is fitted within a recess 314 which is coun-
tersunk in proximal direction into an inferior surface 315
of the base element 302. Moreover, the plug element 306
is connected to the base element 302 by means of a weld
connection (not specified in more detail).
[0032] The second cylinder element 304 has a distal
radial collar 316. The first cylinder element 303 has a
proximal radial collar 317 (fig. 1). The distal radial collar
316 and the proximal radial collar 317 form an end-stop
for limiting proximal displacement of the second cylinder
element 304 within the bore 311. Distal displacement of
the second cylinder element 304 is limited by means of
the plug element 306.
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[0033] The third cylinder element 305 has a distal radial
collar 318. The second cylinder element 304 has a prox-
imal radial collar 319 (fig. 1). The distal radial collar 318
and the proximal radial collar 319 form an end-stop for
limiting proximal displacement of the third cylinder ele-
ment 305 within the bore 312. Distal displacement of the
third cylinder element 305 is limited by means of the plug
element 306. A proximal end 320 of the third cylinder
element 305 is fixedly joined to the inferior surface 307
of the connector element 301. In the illustrated embodi-
ment, a welded connection is provided for that purpose
between a pin portion 321 towering from the proximal
end 320 in proximal direction and a pin hole 322 of the
connector element 301. The pin hole 322 extends be-
tween the inferior surface 307 and a superior surface 323
of the connector element 301.
[0034] As a result, the connector element 301 is mov-
able yet captively coupled to the base element 302 by
means of the coupling arrangement 303, 304, 305, 306.
[0035] The telescopic mechanism is configured to pre-
vent a relative rotation between the bearing component
100 and the plate component 200 about a proximal/distal
axis. To this end, the first, second and third cylinder el-
ement 303, 304, 305 each have a rotationally asymmet-
rical cross-section. The same holds for the bores 310,
311, 312. The rotationally asymmetrical cross-sections
prevent relative rotation between the first cylinder ele-
ment 303 and the base element 302, between the second
cylinder element 304 and the first cylinder element 303
as well as between the third cylinder element 305 and
the second cylinder element 304. In the illustrated em-
bodiment, the cylinder elements 303, 304, 305 and the
bores 310, 311, 312 each comprise an oval cross-sec-
tion.
[0036] In the illustrated embodiment, the telescopic
mechanism is extendable between 0 mm (fig. 20) and 16
mm (fig. 7, 25).
[0037] For removable engagement with the connector
element 301, the bearing component 100 comprises an
engagement portion 110. The engagement portion 110
is countersunk into the inferior surface 102 of the bearing
component 100 in the proximal direction. In the embod-
iment as illustrated, the engagement portion 110 is de-
signed in the form of a dovetail guide. The latter is plug-
in connectable to the connector element 301 in anteri-
or/posterior direction. In the plugged-together state, rel-
ative movement between the connector element 301 and
the bearing component 100 is inhibited at least in proxi-
mal/distal direction and in medial/lateral direction.
[0038] The base element has a peripheral wall 324 ex-
tending between the inferior surface 315 and the superior
surface 308. Moreover, the base element has an anterior
side 325, a posterior side 326, a lateral side 327, and a
medial side 328. The peripheral wall 324 has an outer
contour A. For removable engagement with the base el-
ement 302, the plate component 200 has a receiving re-
cess 208 which is countersunk in the distal direction into
the superior surface 201. The receiving recess 208 has

an inner contour A’ which is complementary to the outer
contour A of the base element 302. In a condition re-
ceived in the receiving recess 208, the base element 302
is restrained in anterior/posterior direction and later-
al/medial direction. Such a condition is illustrated in fig. 4.
[0039] In the embodiment as illustrated, the tibial trial
insert system 1 comprises a set of different sized plate
components 200, 200a, 200b (fig. 26). The different sized
plate components 200, 200a, 200b differ with respect to
the sizes of their receiving recesses 208, 208a, 208b
and, thus, with respect to the shapes and sizes of the
inner contours A’, A’a, A’b. In embodiments not illustrated
in the drawings, the set comprises different numbers of
different sized plate components, for example merely two
or more than the depicted three, for example four or five,
different sized plate components.
[0040] In order to accommodate for the different sized
plate components 200, 200a, 200b, the tibial trial insert
system 1 can comprise an according set of different spac-
ing adjustment assemblies having different sized base
elements. Each of the base elements is associated with
one of the plate components 200, 200a, 200b and con-
figured to removably engage with said plate component.
In other words, the set of different spacing adjustment
assemblies has base elements 302, 302a, 302b differing
with respect to their size and/or shape. Said different
base elements 302, 302a, 302b are symbolized in fig. 4
by one and the same base element, for the sake of brev-
ity.
[0041] Alternatively, the tibial trial insert system 1 com-
prises at least one adapter element 400 that allows using
a single spacing adjustment assembly 300’ having a base
element 302’ for different sized plate components (fig. 5,
6). The adapter element 400 has a superior surface 401,
an opposing inferior surface 402 and a peripheral wall
403 extending between the inferior surface 402 and the
superior surface 401. In the embodiment as illustrated,
the peripheral wall 403 has an outer contour A that is
complementary to the inner receiving contour A’ of the
plate component 200. Moreover, the adapter element
400 has a receiving recess 404 which is countersunk into
the superior surface 401 in distal direction. The receiving
recess 404 has an inner contour B’ that is complementary
to an outer contour B of the base element 302’. In order
to accommodate for the set of different sized plate com-
ponents 200, 200a, 200b, the tibial trial insert system 1
can comprise a set of different sized adapter elements
400, 400a, 400b (fig. 6), each of the adapter elements
400, 400a, 400b being associated with one of the plate
components 200, 200a, 200b. For the sake of brevity the
different sized adapter elements 400, 400a, 400b are
symbolized by means of one and the same adapter ele-
ment within fig. 4. The different sized adapter elements
400, 400a, 400b differ with respect to the size and/or
shape of their outer contours. Apart from that, the differ-
ent adapter elements 400, 400a, 400b are identical.
[0042] For adjusting the height of the spacing adjust-
ment assembly 300, the tibial trial insert system 1 com-
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prises said plurality of shims, six shims 500, 500’, 600,
700, 720, 740 of the plurality of shims being illustrated
as an example with reference to fig. 7 to fig. 15d. The
shims depicted in fig. 7 to fig. 15d can also be referred
to as first shim 500, second shim 600, third shim 700,
fourth shim 720 and fifth shim 740. The plurality of shims
comprises at least one first shim 500, one second shim
600, one third shim 700, one fourth shim 720 and one
fifth shim 740. Preferably, the plurality of shims compris-
es several first, second, third and fourth shims. Said
shims differ with respect to their thicknesses and com-
prise different matching portions and different comple-
mentary matching portions:
The first shim 500 has a first thickness t1. The second
shim 600 has a second thickness t2. The third shim 700
has a third thickness t3. The fourth shim 720 has a fourth
thickness t4. The fifth shim 740 has a fifth thickness t5.
[0043] In the embodiment as illustrated, the second
thickness t2 is twice the first thickness t1. The third thick-
ness t3 is twice the second thickness t2. In the present
case, 1 mm is provided as the first thickness t1. The sec-
ond thickness t2 and the third thickness t3 are accordingly
2 mm and 4 mm, respectively. Moreover, the fourth thick-
ness t4 is 6 mm and the fifth thickness t5 is 8 mm.
[0044] The embodiment as illustrated comprises is a
further shim 500’ having the same first thickness t1 as
the first shim 500. Since the first shim 500 and the further
shim 500’ have the same thickness, they can also be
referred to as first shim of first type 500 and first shim of
second type 500’.
[0045] In order to prevent a stacking of the shims in a
non-defined stacking order, the shims comprise said dif-
ferent matching portions and/or said different comple-
mentary matching portions:
The first shim 500 comprises a first matching portion 501.
The first matching portion 501 is disposed at an anterior
side of the first shim 500. The first matching portion 501
is configured for matched fitting with a complementary
matching portion 329 of the connector element 301 (fig.
2). The complementary matching portion 329 is disposed
at the inferior surface 307 of the connector element 301
and forms a slot for receiving the first matching portion
501.
[0046] The further shim 500’ comprises a further
matching portion 501’. The further matching portion 501’
is disposed at an anterior side of the second shim 500’
and configured for matched fitting with a first complemen-
tary matching portion 502 of the first shim 500. The first
complementary matching portion 502 forms a slot for re-
ceiving the further matching portion 501’.
[0047] The size and shape of the first matching portion
and the further matching portion ensures that the first
shim 500 can only be used in a first position, i.e. directly
underneath the connector element 301. Correspondingly
the further shim 500’ can only be inserted into a second
position, i.e. directly underneath the first shim 500.
[0048] The second shim 600 has a second matching
portion 601 and the third shim 700 has a third matching

portion 701. In the embodiment as illustrated, the second
and third shim 600, 700 both have two matching portions.
Each of the matching portions 601, 701 forms a protru-
sion protruding from a superior surface of the according
shim. The second shim 600 can be used in a second
position underneath the first shim 500. Alternatively, the
second shim 600 can be used in a third position under-
neath the further shim (i.e., the first shim of second type)
500’, the latter being positioned underneath the first shim
500. Alternatively, the second shim 600 can be used in
a first position directly underneath the connector element
301. In the second position the second matching portions
601 are fitted matching with recesses 503, which are
countersunk into an inferior surface of the first shim 500
in proximal direction (fig. 9). In the third position the sec-
ond matching portions 601 are fitted matching with me-
dial and lateral sides 503’ of the further shim 500’. More-
over, the second matching portions 601 can be matched
with second complementary matching portions 602 of
another second shim 600 (fig. 13) or with third comple-
mentary matching portions 702 of the third shim (fig. 15).
The second and third complementary matching portions
602, 702 each are in the form of a recess, which is coun-
tersunk into the inferior surface of the respective shim in
proximal direction.
[0049] The third shim 700 can be positioned just like
the second shim 600.
[0050] The same holds analogously with respect to de-
sign and/or function of the fourth shim 720 and the fifth
shim 740: The fourth shim 720 comprises fourth matching
portions 721 and fourth complementary matching por-
tions 722. The fifth shim 740 comprises fifth matching
portion 741 and complementary fifth matching portions
742. Using one of the fourth and/or fifth shims 720, 740
helps the operating surgeon to avoid lengthy stacking
procedures for achieving a desired thickness. The differ-
ent design of the afore-mentioned matching portions and
complementary matching portions prevents stacking or-
ders of the shims that do not correspond to the proxi-
mal/distal heights, i.e., thicknesses, available on the per-
manent prosthesis. In other words, well-defined stacking
orders have to be respected to set up the different thick-
nesses. It is the different shape and/or size of the match-
ing and complementary matching portions that helps the
operating surgeon to stay within said stacking orders.
[0051] Figs. 20 to 25 depict different configurations of
the tibial trial insert system 1 with different adjustments
of the relative proximal distal spacing between the bear-
ing component 100 and the plate component 200. In other
words, the tibial trial insert system 1 is shown in different
configurations having different overall heights.
[0052] A first configuration (fig. 20) has a first height.
To achieve the first height, none of the shims 500, 500’,
600, 700, 720, 740 has to be used. Solely the spacing
adjustment assembly 300 is disposed between the infe-
rior surface of the bearing component 100 and the supe-
rior surface of the plate component 200.
[0053] A second configuration (fig. 21) has a second
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height. The second height is achieved using a single first
shim 500. The first shim 500 is positioned directly under-
neath the connector element 301, i.e., in the first position.
[0054] A third configuration (fig. 22) has a third height.
The third height is achieved using one first shim 500 and
one further shim 500’. The first shim 500 is in the first
position. The further shim 500’ is in the second position
directly underneath the first shim 500.
[0055] Alternatively, the third height as depicted in fig.
22 can also be achieved by using a single second shim
600 in the first position (fig. 23). The configuration de-
picted in fig. 23 can also be denoted as fourth configu-
ration.
[0056] A fifth configuration (fig. 24) has a fifth height.
The fifth height is achieved using one first shim 500 in
the first position, one further shim 500’ in the second po-
sition and one second shim 600 in the third position.
[0057] A sixth configuration (fig. 7, 25) has a sixth
height. The sixth height is achieved using one first shim
500 in the first position, one further shim 500’ in the sec-
ond position, three second shims 600 in the third, fourth
and fifth position and two third shims 700 in the sixth and
seventh position.
[0058] In the first configuration the telescopic mecha-
nism is completely retracted in distal direction (fig. 20).
In the configuration depicted in fig. 7 and fig. 25 the tel-
escopic mechanism is completely extended in proximal
direction, preventing the operating surgeon from sliding
further shims between the plate component 200 and the
bearing component 100, thereby setting a height that is
not available on the final implants and/or prostheses.
[0059] In order to prevent an unintended removal from,
e.g., one of the above-mentioned configurations each of
the shims 500, 500’, 600, 700, 720, 740 comprises a
spring-loaded latching portion R. Each of the latching por-
tions R is configured for releasable form- and/or force-
fitting connection with a complementary latching portion
R’ of the spacing adjustment assembly 300. The latching
portions R and the complementary latching portion R’
form a releasable latching connection Q (fig. 15e). Said
latching connection Q helps to avoid an unintended re-
moval of the according shim, e.g., the third shim 600 as
depicted in fig. 15e. Moreover, the latching connection
Q mechanically stabilizes the shims in their stacked con-
figuration and thereby the whole tibial trial insert system
1.
[0060] In the embodiment as illustrated each of the
latching portions R comprises two spring elements S in
the form of an elongated beam spring. The spring ele-
ments S each comprise a latching protrusions P for latch-
ing interaction with the complementary latching portion
R’. The spring elements S are elastically deformable to
generate said spring load onto the respective latching
protrusion P. The protrusions P are disposed at an end
portion of the respective spring element S.
[0061] In the embodiment as illustrated the comple-
mentary latching portion R’ is a portion of the base ele-
ment 302 and disposed on and/or in an outer wall of a

boss section 350, wherein the boss section 350 of the
base element 302 also comprises the cylindrical bore
310. The complementary latching portion R’ comprises
two latching recesses P’. Each of the latching recesses
P’ is configured for receiving one of the latching protru-
sions P.
[0062] In the embodiment as illustrated, the trial insert
system 1 further comprises a shim handling instrument
800 having an instrument shaft 820 and a coupling mech-
anism 840 (figs. 16, 17, 18). The instrument shaft 820 is
extended between a proximal end 821 and a distal end
822. The coupling mechanism 840 is disposed at the
distal end 822.
[0063] The coupling mechanism 840 is configured to
releasably couple to an anterior coupling portion C of
each of the plurality of shims 500, 500’, 600, 700, 720,
740 (figs. 8 to 15d). The coupling mechanism 840 com-
prises a coupling finger 841. The coupling finger 841 ex-
tends in proximal/distal direction (fig. 18, 19) and is
spring-loaded by means of at least one spring element
842 in medial/lateral direction. In the embodiment as il-
lustrated, the coupling mechanism 840 comprises two
spring elements 842 that act on the coupling finger 841.
The coupling portions C each comprise an L-shaped cou-
pling slot L for positively receiving the coupling finger
841. The L-shaped coupling slots L each extend in an-
terior/posterior and medial/lateral direction. The anterior
coupling portions C and the L-shaped coupling slots L
have an identical shape and/or size for each shim.
[0064] The coupling mechanism 840 further comprises
a housing 845 in which the coupling finger 841 is mounted
movable in medial/lateral direction. Also the spring ele-
ments 842 are mounted within the housing 845. The
housing 845 is mounted within a cavity 824 disposed
distally at the instrument shaft 820. The instrument shaft
820 and the housing 845 have pin holes 823, 824 for
fixing the housing 845 within the mounting cavity 824.
[0065] In the embodiment as illustrated, the housing
845 has a distal coupling protrusion 846. The coupling
portions C of the shims are each configured to form-fit-
tingly receive the coupling protrusion 846.
[0066] Fig. 19 illustrates an exemplary handling of a
third shim 700 by means of the shim handling instrument
800. For coupling the third shim 700 with the shim han-
dling instrument 800, the coupling protrusion 846 is in-
serted into the coupling portion C in anterior/posterior
direction with respect to the situation depicted in fig. 19.
Before inserting the coupling protrusion 846 into the cou-
pling portion C, the operating surgeon manually moves
the coupling finger 841 in lateral direction by means of
pressing a button 847. In the embodiment as illustrated,
the button 847 is integral with the coupling finger 841
and, thus, spring-loaded in lateral direction. Having
pressed the button 847, the coupling finger 841 can enter
the L-shaped coupling slot L. When depressing the but-
ton 847, the spring elements 842 push the coupling finger
841 in lateral direction, whereby the coupling finger 841
enters the medial/lateral portion of the L-shaped coupling

15 16 



EP 4 082 485 A1

11

5

10

15

20

25

30

35

40

45

50

55

slot L. In this position the third shim 700 is securely cou-
pled with the shim handling instrument 800.
[0067] A decoupling of the third shim 700 is achieved
in kinematically reverse order.
[0068] Moreover, it is important to observe that inser-
tion of a shim of the plurality of shims 500, 500’, 600,
700, 720, 740 is possible in the last position only, i.e.
directly above the base element 302 as depicted in fig.
19. This is due to the specific design of the shims 500,
500’, 600, 700, 720, 740 and/or their matching portions
and complementary matching portions. Put in other
words it is not possible to insert a shim between two other
shims.

Claims

1. Tibial trial insert system (1), comprising:

a bearing component (100) having a superior
articulating surface (101) and an inferior surface
(102);
a plate component (200) having a superior sur-
face (201) and an inferior fixation surface (202);
a spacing adjustment assembly (300) config-
ured to be arrangeable between the inferior sur-
face (102) of the bearing component (100) and
the superior surface (201) of the plate compo-
nent (200), the spacing adjustment assembly
(300) having at least one superior connector el-
ement (301) configured to removably engage
with the bearing component (100), at least one
inferior base element (302) configured to remov-
ably engage with the plate component (200),
and having a coupling arrangement (303, 304,
305, 306) movably coupling the connector ele-
ment (301) with the base element (302) in prox-
imal/distal direction and to a limited extent;
a plurality of shims (500, 500’, 600, 700, 720,
740), each shim (500, 500’, 600, 700, 720, 740)
configured to be slidable between an inferior sur-
face (307) of the connector element (301) and
a superior surface (308) of the base element
(302) to adjust a proximal/distal height of the
spacing adjustment assembly (300), in order to
thereby adjust a relative proximal/distal spacing
between the bearing component (100) and the
plate component (200).

2. Tibial trial insert system (1) according to claim 1,
characterized in that the coupling arrangement
(303, 304, 305, 306) forms a telescopic mechanism
which is extendable in proximal direction and retract-
able in distal direction.

3. Tibial trial insert system (1) according to claim 2,
characterized in that the telescopic mechanism
comprises at least a first cylinder element (303) and

a second cylinder element (304), wherein the first
cylinder element (303) is slidably received in a bore
(310) of the base element (302), wherein the second
cylinder element (304) is slidably received in a bore
(311) of the first cylinder element (303), and wherein
the second cylinder element (304) is at least indi-
rectly connected to the inferior surface (307) of the
connector element (301).

4. Tibial trial insert system (1) according to claim 3,
characterized in that the first cylinder element (303)
and the second cylinder element (304) each have a
rotationally asymmetrical, preferably oval, cross-
section, in order to thereby prevent a rotation about
a proximal/distal axis.

5. Tibial trial insert system (1) according to any of claims
2 to 4, characterized in that the telescopic mecha-
nism is extendable between 0 mm and 16 mm, in-
clusive.

6. Tibial trial insert system (1) according to any of the
preceding claims, further comprising a set of different
sized plate components (200, 200a, 200b) and a set
of different sized adapter elements (400, 400a,
400b), each of the adapter elements (400, 400a,
400b) being associated with one of the plate com-
ponents (200, 200a, 200b) and configured to remov-
ably engage with one of the plate components (200,
200a, 200b) and with the base element (302) of the
spacing adjustment assembly (300).

7. Tibial trial insert system (1) according to any of claims
1 to 5, further comprising a set of different sized plate
components (200, 200a, 200b) and a set of different
spacing adjustment assemblies having different
sized base elements (302, 302a, 302b), each of the
base elements (302, 302a, 302b) being associated
with one of the plate components (200, 200a, 200b)
and configured to removably engage with the one of
the plate components (200, 200a, 200b).

8. Tibial trial insert system (1) according to any of the
preceding claims, characterized in that the plurality
of shims (500, 500’, 600, 700, 720, 740) can be
stacked one above another and comprises different
shims having different thicknesses (t1, t2, t3, t4, t5)
and different matching portions (501, 501’, 601, 701,
721, 741), each of the matching portions (501, 501’,
601, 701, 721, 741) being configured for matching
with a different complementary matching portion of
the plurality of shims (500, 500’, 600, 700, 720, 740)
and/or the spacing adjustment assembly (300), in
order to thereby prevent a stacking of the plurality of
shims (500, 500’, 600, 700, 720, 740) in a non-de-
fined stacking order.

9. Tibial trial insert system (1) according to claim 8,
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characterized in that the different shims of the plu-
rality of shims (500, 500’, 600, 700, 720, 740) each
comprise a spring-loaded latching portion (R), each
of the latching portions (R) being configured for re-
leasable form- and/or force-fitting connection with a
complementary latching portion (R’) of the spacing
adjustment assembly (300).

10. Tibial trial insert system (1) according to claim 8 or
9, characterized in that the different thicknesses
(t1, t2, t3, t4, t5) range between 1 mm and 8 mm,
inclusive.

11. Tibial trial insert system (1) according to any of the
preceding claims, characterized in that the plurality
of shims (500, 500’, 600, 700, 720, 740) comprises
at least one first shim (500, 500’) having a first thick-
ness (t1), preferably of 1 mm, at least one second
shim (600) having a second thickness (t2), preferably
of 2 mm, at least one third shim (700) having a third
thickness (t3), preferably of 4 mm, at least one fourth
shim (720) having a fourth thickness (t4), preferably
6 mm, and at least one fifth shim (740) having a fifth
thickness (t5), preferably 8 mm.

12. Tibial trial insert system (1) according to any of the
preceding claims, further comprising a shim handling
instrument (800) having an instrument shaft (820)
and a coupling mechanism (840) distally disposed
on the instrument shaft (820), the coupling mecha-
nism (840) being configured to releasably couple to
an anterior coupling portion (C) of each of the plu-
rality of shims (500, 500’, 600, 700, 720, 740).

13. Tibial trial insert system (1) according to claim 12,
wherein the coupling mechanism (840) comprises a
coupling finger (841) extending in proximal/distal di-
rection and being spring-loaded in medial/lateral di-
rection, and wherein the coupling portions (C) each
comprise an L-shaped coupling slot (L) for positively
receiving the coupling finger (841), the L-shaped
coupling slot (L) extending in anterior/posterior and
medial/lateral direction.
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